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(IBA); indolyl-3-propionic acid (IPA) ; naphthylacetic acid (NAA) ; kinetin; gibberellic acid (GA3) and coconut milk. All the chemicals were dissolved or diluted in deionised water (Vance and Smith, 1969 
RESULTS
Using time-course curves, we discovered that there was a delay in the absorption or activity (or both) of the inhibitory chemicals ( fig. 1 ). This delay (6) was used in a formula compounded to calculate the percentage inhibition of P. wickerhamii :
where T = number of herbicide-treated cells present at 96 h, C96 = number of cells present in the control at 96 h, and C48+d = number of cells determined from the control after 48 h plus the delay (d). Fig. 2 shows the results of experiments with herbicides in the concentration range 100-10o0 pg per ml. The percentage inhibition with kinetin, which could be used only in the range 10-100 pg per ml because of its insolubility, and with coconut milk (percentage v/v) is shown in fig. 3 . Fig. 3 also shows the trend of inhibition obtained with IAA, IBA and IPA at lower concentrations. Concentrations of MH, 2,4,5-T, NAA, GA3 and simazine of 2000 pg per ml and 4000 pg per ml were also used to treat the cells. Time-course studies ( fig. 1 ) indicated a levelling off in the increase in cell number after incubation for 10 h with the inhibitory herbicides. Fig. 2 shows that MH, N U , 2,4,5-T, simazine, gold salt and GA3 did not affect growth. IAA, IBA and IPA inhibited cell growth with maximum effect at 400 pg per ml ( fig. 2) . Coconut milk caused stimulation of growth at the 50% (v/v) level, while kinetin had no effect ( fig. 3) . IAA, IBA and IPA, studied at the lower concentrations, affected cell growth at 60 pg per ml, the effect being accentuated with further increase in concentration (fig. 2) . The general effect of these three chemicals was a steady increase in inhibition of P. wickerhamii from 60 pg per ml to a maximum at 400 pg per ml. None of the other chemicals, at the higher concentrations used, produced any effects.
DISCUSSION
Vance and Smith (1969) were unable to inhibit ChZoreZZa pyrenoidosa growth with 2,4,5-T and simazine at a concentration of lo00 pg per ml.
It is known that IAA is present in human urine, and is a normal metabolic product of tryptophan (Anderson, Shimkin and hake, 1936; Armstrong and Robinson, 1954; Jepson, 1956 Detailed studies of the IAA concentration in human tissues are necessary before it can be ascertained whether cutaneous application of IAA, IBA or IPA will prove effective in the treatment of protothecosis. It is therefore suggested that the use of these compounds to cure this disease merits further investigation.
SUMMARY
Prototheca wickerhamii was treated in vitro with 11 different herbicides and plant hormones. Growth was inhibited by indolyl-3-acetic acid, indolyl-3-butyric acid and indolyl-3-propionic acid at 400 pg per ml. Coconut milk was stirnulatory .
